Public health researchers have historically used a range of data sources to identify population-based controls for casecontrol studies. These include patient lists at hospitals and clinics, random digit dialing lists, telephone directories, electoral rolls, health-care beneficiary files, and department of motor vehicle lists of licensed drivers (1) . Although the percentage of the US adult population with valid driver's licenses varies from state to state, it has historically been high enough to constitute a useful sampling frame for many public health purposes (2, 3) . The largest coverage problems have pertained to persons who are not old enough to drive and those who have stopped renewing their driver's licenses or never obtained their driver's licenses. Driver's license lists have been found to have coverage exceeding 90% for people between the ages of 15 and 64 years and to have uniform coverage by county and urbanicity (3) .
Over the past decade, states have restricted access to driver's license information to comply with the Driver's Privacy Protection Act (DPPA) (18 U.S.C. 2721-2725).
The DPPA requires that all states protect the privacy of personal information contained in an individual's motor vehicle records. The driver's name, address, telephone number, Social Security number, height, weight, gender, age, and photograph are among the data protected by the DPPA. Under the DPPA, motor vehicle departments can only release data if specific consent has been received from the individual or if the data request falls under one of 14 permissible uses. There are 2 permissible uses applicable to public health research where participants must be contacted for additional information: #1: For use by any government agency, including any court or law enforcement agency, in carrying out its functions, or any private person or entity acting on behalf of a Federal, State, or local agency in carrying out its functions. #12: For bulk distribution for surveys, marketing, or solicitations if the State has obtained the express consent of the person to whom such personal information pertains. However, states were not required to adopt all permissible uses. The DPPA provides a federal baseline of protection for individuals and gives state legislatures the ability to pass additional laws pertaining to the release of drivers' data. Such legislation may have sharply limited access to listings of drivers by public health researchers for the conduct of population-based research.
Many public health researchers are working on behalf of state or federal agencies, which may allow them access to data from the driver's license master lists under DPPA permissible use number 1. However, there are variations in how each state defines a government agency carrying out its functions. While public health researchers could request data under permissible use number 12, it is unknown which states have implemented a systematic process for obtaining individuals' express consent to be contacted for the bulk distribution of surveys or marketing solicitations. For states that have set up such a system, the percentage of residents that have given express consent is also unknown. To our knowledge, there has been no survey of how each state has implemented procedures to comply with the DPPA.
MATERIALS AND METHODS
In 2009 and 2010, we contacted the government agencies responsible for drivers' licensure in all 50 US states to obtain information on the availability of driver's license records. Contact was first made by e-mail using the ''contact us'' link provided on the Web sites of most state departments of transportation. The e-mail message introduced this study and requested the contact information of the person responsible for releasing a complete list of licensed drivers. For states that did not reply or did not have a ''contact us'' link, the 2010 U.S. Motor Vehicle Reference Book (4) was used to find telephone numbers for the driving records department in each state.
After we had identified the contact person from each state who was responsible for the release of state department of transportation data, we sent that person information about our study and a hypothetical situation describing a study requiring driver's license data (name, street address, city, and zip code) for review. The hypothetical situation assumed that a state university or state department of health was requesting data to contact individuals for participation in a breast cancer research study. The scenario was based on actual past epidemiologic study methods. The hypothetical situation was sent to the identified person at least twice before the state was coded as having not responded. All states were surveyed by telephone after receipt of the hypothetical situation. Through the use of a phone script, additional details were collected from each state on the number of licensed drivers, the potential to receive data on identification card holders in addition to licensed drivers, the costs to researchers, and additional state privacy policies that restricted the use of this information.
This study was exempted from institutional review board review by the University of Wisconsin Health Sciences Institutional Review Board because it did not involve human subjects as defined by federal law (45 CFR 46.102(f)).
RESULTS
The agency responsible for driver licensure was contacted in all 50 states. A total of 48 states were sent the hypothetical request for driver's license data. In Kansas and Rhode Island, several voice mail messages were left, but no contact person was identified to send the hypothetical data request to. A response was obtained from 42 of the 50 states for which contact was attempted (84%). Under DPPA permissible use number 1, 16 (32%) states allowed access to data, 4 (8%) states were unable to respond to the hypothetical situation (instead saying that they would only respond to an actual request for data), 22 (44%) states denied access to these data, and 8 states (16%) did not respond to attempts to obtain this information (Figure 1 ). Under DPPA permissible use number 12, only Wisconsin reported having set up a systematic procedure for obtaining the express consent of all drivers to receive solicitations. Over 30% of Wisconsin residents have chosen to opt out of the driver's license list sold by the state of Wisconsin. Wisconsin was also included in the group of 16 states that allow access under DPPA permissible use number 1.
A total of 74,697,574 records were available from the 16 states that provided driver's license data. This is estimated to be 86.5% of the population of citizens over the age of 15 years in those states (5, 6) . Within the 38 states for which we could ascertain driver's license data availability, we estimated driver's license sampling frame coverage of 49.3%. In addition, we estimated a national sampling frame coverage range between 33.2% and 61.6% for all 50 states. The lower estimate pertains when the 8 states that did not respond to the survey and the 4 states that would only respond to an actual request for data deny access to these data. Likewise, the upper estimate is calculated when the aforementioned 12 states make these data available.
In addition to driver's licenses, state departments of transportation issue identification cards. All states that reported the availability of driver's license data provided both a list of licensed drivers and a list of residents with identification cards. Most states charge only a nominal fee or a programming fee for sharing data with other state agencies. Nebraska, under state statute (Nebraska Revised Statute 60-483(6)), sets the fee for records at $18.00 per 1,000 records. The Nebraska Driver and Vehicle Records Division estimates that this could cost up to $25,000. Nebraska is unable to provide a partial or filtered list of licensed drivers under this statute. Table 1 summarizes information from states for which data are available.
Four states-California, Ohio, South Carolina, and North Carolina-declined to respond to the hypothetical data request. These states reported that they could potentially provide access to driver's license data if an official request was made. For states in which data are not made available (n ¼ 22), cited reasons included either that specific state laws restrict the release of data (n ¼ 8; 36%) or that informal department policies limit access to these data (n ¼ 14; 64%). Table 2 includes information on states from which data are not available.
DISCUSSION
Master lists of licensed drivers, when available, may serve as an efficient sampling frame for selecting population-based controls. Published literature on random digit dialing has shown that it tends to underrepresent the elderly, persons of lower socioeconomic status, and women (7, 8) . According to one study, contact rates and response rates for random digit dialing samples have declined by 2.5% and 2.4% per year since 1980, indicating an additional substantial potential for selection bias (9) . Coverage issues with telephone listings (10, 11) and health-care beneficiary files (12) have also been discussed. Although coverage of older adults is often poor, driver's license lists, when available, may provide adequate coverage for the selection of population-based adult controls.
Wisconsin was the only state that reported systematically obtaining the express consent of each individual for the use of his/her personal data for the bulk distribution of surveys, marketing, or solicitations (DPPA exemption number 12). This list would be available to anyone for approximately $250, but would be inferior to the full list of licensed drivers and identification card holders available to governmentsponsored researchers. In Alaska, the Alaska Permanent Fund Listing is available to researchers. This listing involves several coverage concerns, as it includes only Alaska citizens who have lived in Alaska for at least 1 year, report that they plan on staying in Alaska, and have not been incarcerated or charged with a felony (13) . Still, it likely has superior coverage compared with the driver's license list available from the Alaska Department of Transportation.
The DPPA was passed as an amendment to the Violent Crime Control and Law Enforcement Act of 1994 in response to a series of abuses of drivers' personal data stored by the government. During congressional testimony, numerous abuses were recorded. One often-cited abuse was the 1989 murder of actress Rebecca Schaeffer. A private investigator was hired by an obsessed fan to obtain Schaeffer's address from the California Department of Motor Vehicles. The fan then used this address to stalk the actress and commit murder (14, 15) . Although an attempt was made to strike a fair balance between the reasonable interests of the state and the privacy rights of individuals regarding access to data, state public health interests may have suffered in comparison with privacy interests. Ironically, licensed private investigators remain able to access these data across the country (14) .
To obtain the percentage of persons in the total drivingage population who have driver's licenses, we used data from the US Department of Transportation and the US Census Bureau. Because most departments of transportation provide information on identification card holders, these percentages derived using only licensed drivers may underrepresent the number of persons that researchers could contact. We estimate that 49% of the total driving-age US population is available to be contacted by government researchers using master lists of licensed drivers. The percentage of the total driving-age population that has driver's licenses varies between states (75%-110%). One state (Vermont) reported more licensed drivers than residents of driving age. This could have occurred for several reasons, including: 1) the records of expired licenses, drivers who had moved out of the state, or drivers who had died may not have been recently purged from the state's database, and 2) the total driving-age population for each state could have been underestimated by the US Census Bureau. Additional research is required on specific factors associated with list coverage from each state that provides data.
We estimated that master lists of licensed drivers are available from 42% of states. The true percentage is probably higher. Availability is often based on collaboration with specific employees in the state from which the data are requested. Although the hypothetical situation used in this assessment stated that the request would be coming from the state's own department of health or from university researchers, it is possible that a few states without specific laws restricting these data might be more likely to make data available if a request came from within the state. In summary, the DPPA and specific state privacy laws have greatly restricted access to data on licensed drivers. However, driver's license master lists are still an available low-cost resource in many states. Only 8 states responded that they have specific laws restricting the use of these data in health research. In these states, specific work to repeal restrictions through legislation would be required for researchers to obtain access to the data. For the other 14 states that did not approve the hypothetical request, decisions were often based on informal department policies. Lobbying activities aimed directly at these decision-makers could be beneficial.
As privacy laws evolve, access to these data may change. Collaboration is needed to ensure appropriate state-level access to driver's license master lists for the purposes of public health research.
